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(54) MICROWAVE PLASMA GENERATOR 

(57)Abstract 

PURPOSE: To efficiently increase the plasma density 
and save the labor for maintenance by maintaining the 
inside near one end section fitted to the discharge 
container of a wave guide at the pressure lower than 
that in the discharge container. 

CONSTITUTION: The inside of a discharge container 2 is 
decompressed to the preset pressure by an exhaust 
device 29, and the hydrogen gas forming plasma is 
introduced into the container 21. A low-pressure 
container 36 is exhausted by an exhaust device 38, and 
the inside of a connecting pipe section 32 communicated 
with it via small holes 35 is maintained at the pressure 
lower than that in the container 21. Microwaves 
propagated in the main pipe section 33 and connection 
pipe section 32 of a wave guide 31 are introduced into 
the container 21 through a vacuum window 34 and an *J 
opening 30, and discharge plasma is generated in the C_l^^ 
container 21. The plasma is confined in a space 23 by l—r 
the magnetic field of permanent magnets 26. The window 

34 is fitted at one end invisible from the other end of the connecting pipe section 32 of the 
container 21, it is formed invisibly from the opening of the container 21, it is not directly 
exposed to plasma, and the labor for maintenance is saved. 
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[0 0 0 6] SffiSB 1 H\ +IMRC 

g£tt 6 ftfc^K * ^ 5/ 11 6 IC £ o T±"Ffctt9J 6tlTV* 

St«S#§ 1 <0±M 2 <Dfl.ffi&tfffl« 8 ±«0^ffikH« 
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[0 0 1 3] H2lCfeV^Ts \ 3 lis Jti&tffiWi 
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[0 0 1 53 J^©*3fc*S*nfc«E*©»2©ffil© 
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9£fl 4rt*. XSSI 3*2BlL£»LT*fcv>r 
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/cXvXvlcK^^it^rasnfcOs X7X?0^tf 
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8tsnfcXat3 4*aiU F»fJP3 0S::frLT*fc« 
gH2 1 rttcSIA^n&o 
[0 0 3 5] cnt.fcD^'l'^aJStix SiSSKlSUfc 

D«?**X*>W?lc4iaU« COfllttlKtoTtt 

«g«2 1 rtteiWi^x^w^jw*. 

fcffimX^XTti. X7X^PH&*£fffl2 3lc*4\B$E 
[0 0 3 6] <L©fc#X^£3 4li, ffitmg§g2 1 (C« 
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g§2 lO-7-f ^a«oeiMKtt- ggKi/^3 5*^fi£ 

$nfc«ffig 3 i o&RBtt 3 2 T-^Bg^n. n 2 <ogf 

^H3 8^<fcoTfifeSS§l2 1 *0fefflEfc«*-e# 
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[0 0 5 4] ^tt, ^X^Ha»aiH5 7KBSi;ii 
»6hft^5Xvfr6*^lE5 6f»*Stl*««7 

Uft^&iraiiSn, ft-f*>5IW7L6 2**6^1.Wfcft^ 
y £-A i: LT3 1 £ ffi £ n*o 
[0 0 5 5] ±SE©J:-3fc**illfW««**nrir'»*0 
, t\ II ©«M"J t PWIte KfflB 3 4 y^X^rC * 
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[0 0 0 3] fcTR v^^n^X^SEiiiOfit* 
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[0 0 0 5] ^LTjSSSSfll ©±«2©BBP3», & 

[0 0 0 6] *fc, ft«8«l(±, *©rt9Stf4>RSSMC 
T, StSSSS 1 rtSBO&fi;* -y ->a 6 0±:£W;:X5X 
SC«§§§ 1 «±ffi 2 ©yl-SBLtflMS 8 ±SP©y1-® K 

ti?tijkiKmG9tfvmcmm-£ftT^T, ens©* 

4\Bffi 9 £ £ o T X9 XvHa*6ffilB 7 lcSft*«fc X^ 

x^£P^u&.6s«iw^fiE£n-tv^. 
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[0 0 19] 

S-Cla:. «i* < X^X-ygflE^HE< ^S £ fcffBMfrg 
OT, ?:<Dm&lt-?Z tC5ti, < X^XtSB* 

[0 0 2 0] 
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«n*^5XvBlua«>2SIHI4:. co^XvHUii* 

xss»%* « nit * p^gp t ©iw # £?L**r«- * «s 

EEAfclW«ftfci(EEMrtlcl»«ftTV^*C 

«*Jg«Sn*^ , 5X^{Hi:Ji«>2»IIBi:, coX^Xvgl 

nj£X^Xv%£gg£:fcv>T, HfflRtt^XrBHD 
&&3IH£^jS£n5X7X^*]fflEL*vMftfifc:K:tt 

[0 0 2 1 ] 

Sa?tl*SEffiS« ? X9Xv*fi«L«:V'ffiHCS^& 

fcj^av. sa^±<X5XTffiS«:S<-rs 

[0 0 2 2] 

[0 0 2 3] ft-f , IB 1 ©H^WI©^ * a&X5X^ 
fl£&H*H 1 TIMS 4 £<fc t)SW8-r«o 0 1 ««BS* 
JEKfcjjVTBrSElTfc?), B2«Sfc*LT5Vfg3P$MS0 
B3KtfB4l±*n^nS5iKg©&SiSa5©£ 



[0 0 2 4] HU&tfHZfcfeVT. ScmSfl2 1 (i« 
(Hz) f*mStl3<J:7E%on^, 

it 2 i«, rtgp^^sspcaswenft^B^ <y->n. 2 2 

i^7->a2 2 <D±;£«C X^X^ffl&ifr^H 2 3 tffi 
[0 0 2 5] £5tC, »SSff2 10±S2 4©^®R 

tffi!ig2 5±gp©^®c«, *n^np33»Ko*ao* 

[0026] mmmrn 2 1 ©&«2 7 
728 wLtie*y^ioi 1 ©swam 2 9*ro 

[0 0 2 7] Sfc, jRHSff 2 1 «, ^<D±«2 4»CP^ 
3 2©fr«WIIIShTV'*. tt8MH*3 2 Office 

SJSW3 io<i!Nittiutr«Hc<eK)ifini 
tt**-rs±«»3 3oM-«ii*«jia*tiTJ30» 
3 3 nmrnt. mz.it mw&tfi 2. 4 5 g h z ©?y * 

[0 0 2 8] f LT, #&S3 1 OftRBff 3 2©{tfJ« 
i±W3 30fr«fc08lttWatlt, ■74'*a«te» 

£35 3 4*% *©±®*ra»i£S3 1 ©v^nsyoeas 

SP3 2©gjMSS£:i:eg|5 3 3©£2USfctt*efc«*r« 

[0 0 2 9] -2f, StSSIf 2 1 E^tltWttlSWtt 
tt*3 li!)iRfi3 2^ >t)|IMMhbWMtcSfDtt 

2 ttfUctfim 1 mmSg£D^SfC9/jN?L3 5tf#K 
SntV^. &*5'h?L3 5©*L&li, *i£W3 1 

5 K, Sfifl) 1 / 1 0 0 WTg«©^&KJ£/££ftTV> 

[0030] ftt, v-r^osftHfeajTSS^bfcv-f 

^reffiL, 3fc«*»H2S63 4*a»lvTHP3 0*»6SWI 
SS2 1 rttJSA«n*-5lc*oTV>So 
[00 3 1] Src, ttttgMB 2 1 <D±«2 4<0J:ffifJtC 
It. CO±«2 4*JK*62; , r*J:5K:LT«ffiS«3 6 

IIIB*(ia«IW»* , ««»=Jlji**J:5CbTi»«*3 1 
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[0 0 3 2] C©*2©#«Kfi3 8lCJ:oT«ffig« 
?L3 5WLTMl/W*iBli3 ZOWW, St 

[0033] coj:a«c«*snfc*4tfltwea:> mi 
o&sittB 2 9 ic * o T&ms§i 2 1 ^ o. ipa & 

»L&#5X5Xv^/rr£7kfil#X#j!ft^gi§2 1 
rtKSlASnS. I^B#lcS2©SMRgfi3 8lCkoT<6 
BESB3 6R%3HRU CWC<h?L3 Sfcrt-LTBiSL 

Tvs«iJWf»3 2 nflwnm2 1 ft* 0 

[0 0 3 4] ^<D&. v^*nSgg£«ia>&#i£g3 1 

*a»tf, «&* 3 1 <Desi8S*^* •etfsrr s <t a e 

[0 0 3 5] ^LT. V>T»Piggj?fc«b»3g?yiSx 

fiEgtiS. c<DBS£j£gnfafegX5X-7tj: . X5Xv 
H5iJ6«gH2 3CMK52 6 OMtSSStioT 

[0 0 3 6] COi:*Xffl|[3 4tt, ffi«^§§2 1 Kg 

{fiHKcgjgan. #tm^§§2 i©bbp3 o jtii-r 
i rtt^snfcX^XTicit^BB^nfco, X5X-=r 

[0 0 3 7] COfcWUW, »KWCaV">»»T?Jg«S 
tifc*2£SS 3 4 tf. X5 XTlc J: o T ««*S»*T«» 

e £££5 3 4 osasoja**^* < 4 o r«**»o#iia 

[0 0 3 8] X5XTtc«J:r3TX5XTB35i«)^ 

m 2 3 rtfcE«Lfc&*wB«©*ffi*x/<y * y ^ 
[0039] sec. k^3 4 *m)&Lti'&cDm.w& 

g§2 1 ©v^nffioeSUStt, WE/h?L3 5tf£j£ 

msb 3 8 ic <t o ri&msis 21*0 i>&mcmnT~z 

5i5t4^T^SO?, X5Xv^fig-r«**A*X 
iSflWE LT^T t X5 XvtfSAS WiVvKftc-J- * CI 
fctfT-^So 



[0040] ccDTzit, mm^mz i rttc£j#r£X5 

XT©«g££&fcft< L±-5fcLTSfcmg«2 lrtO 

3 2 <DrtgBffift*Jg 2 <0#EM3£B 3 8 IC ± 9 Tjft«^§§ 

2 l*5t,«fffclt»"r*CfcT, S^Wg|53 2rttcX 

5Xt^^-tsjsa^v^o 

[0 0 4 1 ] ^ LT> ttRVffS 2rt(cy9Xv«t£jC 
<. H*aflPX9Xvft*^J:D»<rSJ»fr 

[0 0 4 2] 4*5. *ffe6&0!lT-«. 8&S3 1 <D»RB 
SP3 2 Sr. 5S^©SfffiJgtt^#L i gMtCitMA^ 1 mm 
g«<D£»<D'h?L3 5*^K£ttT^Sfc©T?«j£Lfc 
tf. cmcK5fe<DT-(±4<, H 3 ta^H-pm 1 OSE 

H 7?. m 15 fcffl?WiS ©&* * v > a TSBVffi 

3 9%«J*LTfc'iV>. B 4 K^mST-M 2 <Dg 
*«d*a%f <fc -5 Itl^U < t-T £ u&cDGx£K&W%:*3-x. 

4 0*^R«nS*-5tbT®KeS4 l%MLTfe 

[0 0 4 31&& »2 0Si*«*HSfcJ:»)BW3-r 
5 0 **SS«li , TW'^niSX5X-T»4««-pft*«*x 

fcX5XTfre> ^*>g-A %gigfflt- ^*>s -e. m 

[0 0 4 4] BI5fc:*5VT. 5 1 tiTfflSt^-H 

t77>~>*5 2**r«B8PgP5 3#J&£Snft*RfS 
tt©SBT*, *©rt»#Bj5*L*v^*StBfc:J:?>, M 

stm^§§5 1 ©rtautcti. (a^L&v^xagApa-'e.x 
•7Xv^fiSc-rsm^c»**x, ea^tfTKjR^ (h 2 ) 

[0 0 4 5] ttBSS5 1 tt±«5 ARtfWSt 

5 5(0^®JC, ^■n-f'tlRSSttOlfia^^aiE 5 6*^ 
EtStlT^S, cnSOMKE5 6tc<toTStSS 

t§5 i ©rtgpicx^xv^ffluiifes^toaii?*^^ 

an. X^XvBBafeffilB 5 7tfKI«hT^S. 
[0 0 4 6] Sfe, ffi{m^i§5 1 ©T«OIBP*5 3 
tt. >-5>->'5 2ICWI<J 6 *IIBK:^«E«*T* 

[0 0 4 7] -73. &mst§5 Hi. Si OlOMI2:n 

a6tc^-flD±ffi5 4tgap3 o^jftanrvT, com 

P3 0ttti. *SW3 lOiSEftfcSfOfi^ofcftg-e 
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JSiflSfc#2. 4 5 GH zOV^o^ttSi^L 

[0 0 4 8] f LT, JWJW»3 2i:±WS3 3i:©« 

;I/5t-fc7 5«?i'fC*5^3 4*\ *<E>±ffi#8 
•tfm 3 l o-?^ ? ufflr>&38&\c3S&T 5 <fc -5 K&SS 
nrv>T, ctifcJ:t)SEtt«»3 2<Og3SBll:±«»3 
3©e5MKi:{±^tc^-»i«nTV^o 

[0 0 4 9] $fc, j&mS§§5 1 <D±«5 4©±®fflfllt 

^fiS^en. ffiEES&3 6©rtSWC&»S853 2*<EK 
SftTV*. *LTffiEES»3 6©MBfcWu >Vl/73 
7*IHfcK»TX£#>:/*©J**»«6 3tfllfSn 

[0 0 5 0] c©*JK*B6 3fc.tr> TffiBES»3 6 O 
rtap*^^*tis cort»i:gBK^*nfc/h?L3 5 

^LT3fjiUT^5S^ssP3 2<o^m\ i&nmm 

[0051] c©<fcMcii)££nfc:fc^CTT^ 
cDm^Eft£&&cfc?fci)iHLT4s£, c<D«!S**t 

rtfctAfftS. n*fc*««6 3lcJ:t>TflflEEfiHi 
3 6rt£8E*U cn»C'h?L3 5fc:fi-LT&jiLTV>S 

sm«ffi3 2 wasc«^fS2 irt«tD t>{&&<ovmicm 

[0 0 5 2] -E-com. ^l'*Pi£f££«fre>»i8S3 1 

^T'^-r§cfc-5^^^nrc:*^3 4^jsl, 

HP 3 0%^LTiKmSg§5 1 rtfc*X«n«o 
[0 0 5 3] ctUcfcQy-i'frPigt^ g?^igx»;l/ 

&g.H 5 7 fc*:Xfi£5 5 6 OMtSlStioTffli; 
[0054] f Ltv 5 7 tCBHUa 

[0 0 5 5] ±SB<D<fc5fc#HfigflJ»«fiS£nTV'>££> 
T% Sg 1 ©*««tn«ltj|ffl63 4tf, X^X^fc-t 



<T*«MK»a<. »*j:<cn*ff 

[0 0 5 6] ML *«Wtt±E©«*lfc«lO»fcl»62 
[0 0 5 7] 

v£i«gL*^{ftf^Ktt&ftTV'>Siaij£i: LfcC tic 
<fc»K J: < 79 Xr&«*iS <■$-*«: $ 

[IEIScora#*Si^] 

[0 1 ] #fgf?lcD?ff 1 ©*fi60U-Q*WS«j£*3V$"»rffi0 

[02] m±e*tt*«»«©S*w»©*HflH"Cfc 
*. 

[0 3] n±tJ3^*JKS*©«8WaM)J(l 1 OSH^W 

[04] n±c43»*»««©SBK««B<ojB2©aaB« 

[0 5] 2 <D*Hff>J©«WS«^«:^ - rWiBS 

[06] «£*&fl5©!£ i o«oai8«***-rwffiH"e 
[07] t^^oii 2 ©w©w*ja*jj**»rffiHT 

[^©StfE] 
2 1 -tt«MI 

2 9-lldMKI 

3 1 

3 2-«tm 

3 3-±t» 

3 4 -USX 

3 5-/>7L 

3 6-ffiffiS» 

3 8 -SB 2 ©J*»B&« 



